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Index of “Mechanics of Materials” by F. Beer, 6
th

 Ed. 

(Beer第六版材料力学中英文索引对照) 

 

This Chinese version of Index is translated by Changwen Mi to facilitate students in 

various engineering majors at Southeast University for reading the original English 

textbook. This file reflects part of our constant efforts in implementing bilingual teaching 

of a series of undergraduate and graduate mechanics courses hosted by the Department of 

Engineering Mechanics at Southeast University. We had made every effort to ensure the 

accuracy of this file for the students’ sake. We, however, make no guarantee of the 

effects of using this file. 

 

A 

Accuracy, numerical, 17, 44 数值精度 

Actual deformation, 95, 99 实际变形 

Allowable load and allowable stress, 4 许用荷载和许用应力 

factor of safety, 31–32, 44 安全因数 

shearing stresses, 156–158 切应力 

Allowable-stress method, 235 许用应力法 

design of columns under an eccentric load, 675–676, 685–686 偏心压杆设计 

Aluminum铝 

design of columns under a centric load, 664–665同轴铝制压杆的设计 

properties of, 58, 60, 129, A12–A13铝材性质 

structural tubing, 202 管状结构 

American Forest & Paper Association, 665美国林纸协会 

American Institute of Steel Construction, 662, 667美国钢结构协会 

American standard beams (S-beams), 231, 388 美制标准梁 （S-梁） 

American standard channel steel (C shapes), 218, 378 

properties of, 756-757 

American standard channel steel (C shapes), properties of, A22–A23美制标准槽钢（C型）材质 

American standard shape steel (S shapes), properties of,A20–A21美制标准型钢（S型）材质 
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American wide-flange beam (W-beam), 231, 388 美制宽翼缘梁（W梁） 

Analysis and design of beams for bending, 314–379弯曲梁的分析和设计 

computer problems, 378–379编程习题 

design of prismatic beams for bending, 339–349, 370,371–372柱状梁的设计 

introduction, 316–319概论 

nonprismatic beams, 361–369, 373非柱状梁 

relations among load, shear, and bending moment,329–339, 371荷载、剪力和弯矩之间的关系 

review problems, 374–377复习习题 

shear and bending-moment diagrams, 319–328, 370–371剪力图和弯矩图 

summary, 370–373小结 

using singularity functions to determine shear and bendingmoment in a beam, 350–361, 372–

373用奇异函数（初参数方程）求解梁中的剪力和弯矩 

Analysis and design of simple structures, 14–16简单结构的分析和设计 

determining bearing stresses, 16挤压应力的求解 

determining normal stress, 14–15正应力求解 

determining shearing stress, 15–16切应力求解 

Angle of twist, 143, 145–147, 189扭转角 

adding algebraically, 161代数和 

in elastic range, 159–163, 165, 211弹性范围内的 

Angle steel角钢 

equal legs, A24–A25等边角钢 

properties of, A24–A27角钢性质 

unequal legs, A26–A27不等边角钢 

Anisotropic materials, 63, 130各向异性材料 

Anticlastic curvature, 234, 306鞍形曲面 

Areas. See Moments of areas面积，参见面积矩 

Average value, of stresses, 9, 42应力均值 

Axes轴 

centroidal, A6, A9–A10形心轴 

of symmetry, A3对称轴 
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Axial loading轴向荷载 

bearing stress in connections, 13, 43连接件中的挤压应力 

centric, 42同轴荷载 

deformations under, 67–71, 101–103拉压变形 

eccentric, 42, 284–293, 308偏心荷载 

normal stress, 9–11, 42正应力 

shearing stress, 11–13, 43切应力 

slowly increasing, 694渐增 

stress and strain distribution under, 52–139拉压应力与应变分布 

stress and strain in, 138–139拉压应力和应变 

Axisymmetry, of circular shafts, 146, 197圆轴的轴对称 

 

B 

Bauschinger effect, 65 鲍辛格效应 

Beam deflections and slopes, 585, 720–721, 725, A28梁的挠度和转角 

Beam elements  梁 

of arbitrary curved surface, longitudinal shear on, 428任意曲率纵向面上的剪切 

of arbitrary shape, longitudinal shear on, 399–400 任意形状梁纵向面上的剪切 

shear on the horizontal face of, 384–386, 427梁水平面上的剪切 

Beams. See also Analysis and design of beams for bending  梁，参见梁的弯曲分析和设计 

of constant strength, 373等强度梁 

nonprismatic, 318, 361–369, 373非柱状梁 

overhanging, 554 外伸梁 

simply-supported, 554 简支梁 

statically indeterminate, 561–571, 620超静定梁 

of variable cross section, 551变截面梁 

Bearing stresses, 4, 13, 16, 18, 43挤压应力 

in connections, 13, 43连接件中的挤压应力 

determination of, 16挤压应力求解 

Bearing surfaces, 13, 43挤压面 
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Bend and twist, 415, 420弯曲与扭转 

Bending. See also Pure bending  弯曲，参见纯弯曲 

analysis and design of beams for, 314–379弯曲梁的分析与设计 

of curved members, 294–304, 308曲梁 

of members made of several materials, 242–245, 306多种材料制成的梁的弯曲问题 

stresses due to, 419, 531, 679弯曲应力 

Bending moment, 225, 235, 263弯矩 

relation to shear, 330–335弯矩与剪力的关系 

Bending-moment diagrams, 318–328, 333–335, 370–371弯矩图 

by parts, 551, 597–604, 623图乘叠加法求弯矩图 

Boundary conditions, 554, 564–565, 574–576, 619边界条件 

Breaking strength, 59断裂强度 

Brittle materials, 54, 58–61, 129脆性材料 

under plane stress, fracture criteria for, 469–477, 505脆性材料在平面应力状态下的断裂判

据 

sudden failure of, 32, 151脆性材料的突然（瞬间）失效 

Bulk modulus, 55, 96–98, 132大块模量（体积弹性模量） 

 

C 

C shapes. See Standard shape steel channels  槽钢，参见标准型钢 

Cantilever beams, 554, 595, 623悬臂梁 

and beams with symmetric loadings, 595–596, 623对称受载梁 

Cast iron, properties of, A12–A13铸铁性质 

Castigliano, Alberto, 735 

Castigliano’s theorem, 694, 734–735, 753卡氏定理 

deflections by, 736–739用卡氏定理求解梁的挠曲 

Center of symmetry, 421, A3对称中心 

Centric loading, 10, 223, 270同轴荷载 

axial, 42轴向 

design of columns under, 660–674, 686同轴受载压杆设计 
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Centroid, 236形心 

of an area, A2–A4面积形心 

of a composite area, A4–A6组合面积的形心 

Centroidal axis, A6, A9–A10形心轴 

Centroidal moment of inertia, 236, 400, 407, 515对形心轴惯性矩 

Circular shafts  圆轴 

as axisymmetric, 146, 197轴对称 

deformations in, 144–148, 184–186, 210, 212变形 

made of an elastoplastic material, 186–189, 212–213弹塑性材料制造 

Clebsch, A., 354 

Coefficients  系数 

influence, 732影响系数 

of thermal expansion, 82, 131热膨胀系数 

Columns, 630–691压杆 

computer problems, 690–691编程习题 

critical load, 684临界荷载 

design of under a centric load, 660–674, 686同轴荷载压杆设计 

design of under an eccentric load, 675–683, 685–686偏心压杆设计 

eccentric loading, 649–660, 685–686偏心荷载 

effective length, 632, 685压杆等效长度 

Euler’s formula for pin-ended columns, 635–638,684–685端部铰接压杆的欧拉公式 

extension of Euler’s formula to columns with other end conditions, 638–649欧拉公式在其它端

部条件压杆中的延伸 

introduction, 632概论 

review problems, 687–689复习习题 

the secant formula, 632, 649–660, 685–686割线公式 

slenderness ratio, 685细长比，压杆柔度 

stability of structures, 632–635结构稳定性 

summary, 684–686小结 

Combined loadings, stresses under, 527–539, 613组合荷载产生应力 

Combined stresses, 419组合应力 
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Components of stress, 4, 27–30应力分量 

Composite materials, 224复合材料 

fiber-reinforced, stress-strain relationships for, 103–107, 134纤维增强复合材料的应力应变

本构关系 

Compression, 227压缩 

modulus of, 97大块模量（体积弹性模量） 

Computations, 17计算 

errors in, 17计算误差 

Computer problems  编程习题 

analysis and design of beams for bending, 378–379梁的弯曲分析与设计 

applying singularity functions to determine shear and bending moment in a beam, 355运用奇

异函数（初参数方程）求解梁的剪力和弯矩 

axial loading, 138–139轴向荷载 

columns, 690–691压杆 

concept of stress, 49–51应力概念 

deflection of beams, 627–629梁的挠曲 

energy methods, 757–758能量法 

principal stresses under a given loading, 545–547给定荷载下的主应力 

pure bending, 312–313纯弯曲 

shearing stresses in beams and thin-walled members,434–435梁和薄壁杆件中的切应力 

torsion, 218–219扭转 

transformations of stress and strain, 510–511应力应变变换 

Concentrated loads, 316集中荷载 

single, 720 单个 

Concentric stress, 679 同心受载压杆应力 

Concept of stress, 2–51应力概念 

computer problems, 49–51编程习题 

Concrete  混凝土 

maximum stress in, 249最大应力 

properties of, 129, A14–A15性质 
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renforced beams of, 245加强混凝土梁 

stress-strain diagram for, 61混凝土材料的应力应变图 

Constant strength, 319, 362, 373等强度 

Constants of integration, determination of, 558积分常数的确定 

Copper, properties of, A12–A13铜的材料性质 

Coulomb, Charles Augustin de, 469–470 

Coulomb’s criterion, 469哥伦布判据 

Creep, 64蠕变 

Critical load, 634临界荷载 

on columns, 684压杆临界荷载 

Critical stress, 636临界应力 

Cupronickel, properties of, A14–A15铜镍合金性质 

Curvature, 232曲率，弯曲 

anticlastic, 234, 306鞍形面 

radius of, 224, 235, 263曲率半径 

Curved members, bending of, 294–304, 308曲杆弯曲 

Cylindrical thin-walled pressure vessels, stresses in, 505薄壁圆柱压力容器中的应力 

 

D 

Dead load, 33（死载）自重荷载 

Deflection of beams, 70, 86–87, 548–629梁的挠曲 

applying cantilever beams and beams with symmetric loadings, 595–596, 623 悬臂梁和对称

弯曲梁中的图乘法 

applying moment-area theorems to beams with unsymmetric loadings, 605–606, 625–626图

乘法求解不对称受载梁的挠曲 

applying superposition to statically indeterminate beams,582–592, 621叠加法求解超静定梁

的挠曲 

bending-moment diagrams by parts, 597–604, 623图乘叠加法求弯矩图 

boundary conditions, 619边界条件 

by Castigliano’s theorem, 736–739, 753卡氏定理求解挠曲 
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computer problems, 627–629编程问题 

direct determination of the elastic curve from the load distribution, 559–560由荷载直接求解

挠曲线 

equation of the elastic curve, 553–558, 619 挠曲线方程 

introduction, 550–552概论 

maximum, 607–608, 624, 694, 722, 725, A28最大挠曲 

method of superposition, 580–582, 585–587, 621叠加法 

moment-area theorems, 592–595, 621–622图乘法 

review problems, 625–626复习习题 

under a single load, 722–732单载作用下的 

statically indeterminate beams, 561–571, 620超静定梁 

summary, 618–624小结 

under transverse loading, 552–553, 618横向荷载作用下的 

using moment-area theorems with statically indeterminate beams, 609–617, 624图乘法求解

超静定梁的挠曲 

using singularity functions to determine, 571–580, 620–621奇异函数（初参数方程）求解

梁的挠曲 

by the work-energy method, 722–732功能互等法求解梁的挠曲 

Deformations, 54, 86–87, 113, 167, 225, 561, 610. See also Elastic deformations; Plastic 

deformations  变形，参见弹性变形；塑性变形 

actual, 95, 99实际变形 

under axial loading, 67–71, 101–103拉压变形 

of a beam under transverse loading, 552–553, 618横向弯曲变形 

in a circular shaft, 144–148, 210圆轴中的变形 

computing, 17变形计算 

maximum, 716最大变形 

permanent, 224永久变形 

in a symmetric member in pure bending, 226–228对称杆件的纯弯曲变形 

in a transverse cross section, 233–241, 306横向截面内的变形 

Design considerations, 30–35.See also Analysis and design  设计考虑因素，参加设计和分析 
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allowable load and allowable stress, 31–32, 44许用荷载和许用应力 

determination of the ultimate strength of a material,30–31材料强度极限的求解 

factor of safety, 44安全因素 

for impact loads, 718–719冲击荷载设计 

load and resistance factors, 33, 44, 341–343荷载和抵抗因数 

for loads, 31荷载设计 

of prismatic beams for bending, 339–349, 370–372柱状梁的弯曲设计 

selection of an appropriate factor of safety, 31–33合适的安全因数选择 

specifications of, 33设计规范 

of transmission shafts, 143, 176–178, 518–527, 541传动轴的设计 

*Design considerations, of transmission shafts, 211传动轴的设计考虑因素 

Design of columns  压杆设计 

allowable-stress method, 662–664, 675–676, 686许用应力法 

aluminum, 664–665铝 

under a centric load, 660–674, 686同轴荷载压杆设计 

under an eccentric load, 675–683, 686偏心荷载压杆设计 

for greatest efficiency, 643最大效率压杆设计 

interaction method, 676–677, 686交互法设计压杆 

with load and resistance factor design, 667–669荷载和抵抗因数法设计压杆 

structural steel, 662–664, 667–669钢杆设计 

wood, 665–667木杆设计 

Deterioration, 32损坏（特指由于缺乏维护或由于有害工作条件而造成的逐渐损坏，如侵

蚀、腐蚀） 

Determination  求解、确定 

of the bearing stresses, 16挤压应力 

of constants of integration, 558积分常数 

of elastic curve, 559–560挠曲线 

of first moment, A4–A6一次矩、静矩 

of forces, 113, 441力 

of the moment of inertia of a composite area, A10–A11组合面积的惯性矩 
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of the normal stress, 14–15正应力 

of the shearing stress, 15–16切应力 

of the shearing stresses in a beam, 386–387, 428弯曲梁中的切应力 

of the ultimate strength of a material, 30–31, 44材料强度极限 

Deviation, tangential, 594偏离，切向 

Diagonal stays, 52–53斜拉索（斜拉桥中的拉索） 

Diagrams  图 

free-body, 4, 17–18, 34–35, 42, 70–71受力简图 

loading, 357荷载图 

of shear, 319–328, 333–335, 342–343, 370–371剪力图 

of shear and bending-moment, 319–328, 370–371,597–604, 623剪力图和弯矩图 

of stress-strain relationships, 54, 56–61, 129, 186, 716应力应变图 

Dilatation, 97, 132体应变 

bulk modulus, 96–98, 132大块模量 

Dimensionless quantities, 56无量纲量 

Discontinuity, 350不连续 

Displacement, relative, 69相对位移 

Distributed loading, 316, 613分布荷载 

Distribution of stresses  应力分布 

in a narrow rectangular beam, 390–399, 428细长矩形梁中的 

over the section, 418–419截面上的 

statically indeterminate, 10超静定 

Double shear, 13双剪 

Ductile materials, 54, 58–60, 129, 151塑性材料 

under plane stress, yield criteria for, 467–469, 504平面应力状态下的塑性材料屈服判据 

 

E 

Eccentric axial loading, 42, 224偏心轴线荷载 

general case of, 284–293, 308一般状况下的 

in a plane of symmetry, 270–278, 307对称平面内的 
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Eccentric loading, 223, 270偏心荷载 

columns under, 649–660, 686偏心压杆 

design of columns under, 675–683, 686偏心压杆设计 

Effective length, of columns, 632, 685压杆等效长度 

Efficient design, for columns, 643压杆有效设计 

Elastic action, 123弹性作用 

Elastic core, radius of, 189截面弹性核心半径 

Elastic curve  弹性挠曲线 

direct determination from the load distribution, 559–560由荷载分布状况直接决定 

equation of, 553–558, 563–565, 574–576, 619, A28挠曲线方程 

Elastic deformations, 229–232, 305弹性变形 

under axial loading, 130轴向荷载作用下的 

Elastic flexure formula, 230, 305弹性弯曲公式 

Elastic limit, 63–64, 130弹性极限 

Elastic range, 229弹性范围 

angle of twist in, 159–163, 211弹性范围内的扭转角 

shearing stresses within, 210 弹性范围内的切应力 

Elastic section modulus, 230, 259, 306弹性弯曲截面系数 

Elastic strain energy  弹性应变能 

under axial loading, 699–700, 751轴向荷载作用下的弹性应变能 

in bending, 700–701, 751弯曲弹性应变能 

for normal stresses, 698正应力产生的弹性应变能 

for shearing stresses, 701–703, 751切应力产生的弹性应变能 

in torsion, 701–702, 751扭曲产生弹性应变能 

under transverse loading, 703横向荷载作用下的弹性应变能 

Elastic torque  弹性扭矩 

formulas for, 149弹性扭矩公式 

maximum, 187, 213最大弹性扭矩 

Elastic torsion, formulas for, 210 弹性扭转公式 

Elastic unloading, 193, 265弹性卸载 
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Elastic versus plastic behavior of a material, 64–65, 130材料的弹性与塑性力学行为 

Elasticity, modulus of, 54, 62–64, 130弹性模量 

Elastoplastic materials, 117, 134, 224, 256–257, 307弹塑性材料 

circular shafts made of, 186–189, 212–213弹塑性轴 

members made of, 256–260弹塑性杆 

Elementary work, 695功 

Elongation  伸长 

maximum, 119最大伸长 

percent, 61伸长百分比 

Endurance limit, 66, 130疲劳极限应力 

Energy methods, 692–758能量法 

Castigliano’s theorem, 734–735, 753卡氏定理 

computer problems, 757–758编程问题 

deflection under a single load by the work-energy method 722–732 用功能互等求解单荷载

作用下的挠曲 

deflections by Castigliano’s theorem, 736–739, 753用卡氏定理求解挠曲 

design for impact loads, 718–719冲击荷载设计 

elastic strain energy for normal stresses, 698正应力产生的弹性应变能 

elastic strain energy for shearing stresses, 701–703, 751切应力产生的弹性应变能 

equivalent static load, 752等效静荷载 

impact loading, 716–718, 752冲击荷载 

introduction, 694概论 

modulus of resilience, 751回弹模量 

modulus of toughness, 750–751断裂韧度 

review problems, 754–756复习习题 

statically indeterminate structures, 740–749, 753超静定结构 

strain energy, 694–696, 750应变能 

strain-energy density, 696–698, 750应变能密度 

strain energy for a general state of stress, 704–715, 752一般应力状态下的应变能 

summary, 750–753小结 
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work and energy under a single load, 719–722, 752–753单载作用下的功和能 

work and energy under several loads, 732–734多载作用下的功和能 

Engineering strain, 62工程应变 

Engineering stress, 62工程应力 

Equal-leg angle steel, A24–A25等边角钢 

Equations  

of the elastic curve, 553–558, 563–565, 574–576, 619, A28弯曲挠曲线方程 

equilibrium, 43平衡 

of statics, 152静力学的 

Equilibrium equations, 43平衡方程 

Equivalent force-couple system, at shear center, 419406  剪力中心的等效主矢和主矩系统 

Equivalent open-ended loadings, 373等效开端荷载 

Equivalent static load, 721–722, 752等效静载 

Euler, Leonhard, 636 

Euler’s formula, 632, 636, 654欧拉公式 

extension to columns with other end conditions, 638–649欧拉公式在不同端部约束条件压

杆中的延伸 

for pin-ended columns, 635–638, 684–685铰接端压杆的欧拉公式 

Experimental materials, 93 试验材料 

 

F 

Factor of safety, 44, 707安全因数 

selection of appropriate, 31–33选择合适的安全因数 

Failure, of shaft, 185轴的失效 

Fatigue疲劳 

limit of, 67疲劳极限 

from repeated loadings, 32, 54, 66–67, 130重复加载所致的疲劳 

Fiber-reinforced composite materials, 63–64纤维增强复合材料的应力应变本构关系 

stress-strain relationships for, 103–107, 130, 133应力应变关系 

First moment, 385, A2–A6一次矩 
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determination of, A4–A6一次矩求解 

First moment-area theorem, 551, 593, 598–601, 606, 621–622图乘法第一定理 

Flexural rigidity, 554, 596, 619弯曲刚度 

Flexural stress, 230弯曲应力 

Force-couple system, at shear center, equivalent, 419剪力中心的等效主矢和主矩系统 

Forces  力 

determination of, 113, 441求解 

unknown, 43未知力 

Formulas  公式 

elastic flexure, 230, 305弹性弯曲 

elastic torsion, 149, 210弹性扭转 

Euler’s, 632, 635–649, 654欧拉公式 

interaction, 676–677交互 

secant, 632, 649–660, 685–686割线 

Fracture criteria for brittle materials under plane stress, 439,469–477, 505脆性材料在平面应力

状态下的断裂判据 

maximum-normal-stress criterion, 469–470最大正应力判据 

Mohr’s criterion, 470–471莫尔判据 

Free-body diagrams, 4, 17–18, 34–35, 42, 70–71受力简图 

Fundamentals of Engineering Examination, A29–A30工程基础考试（美国注册工程师考试的

一种） 

 

G 

Gages  量规 

length, 57长度计 

pressure, 478, 496压力计 

strain, 440应变计 

Gyration, radius of, A7–A9惯性半径 

 

H 

Hardening, strain, 64应变增强 
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Hertz (Hz), 177, 212赫兹（频率单位） 

Homogeneous materials, 93一致性材料 

Hooke, Robert, 62罗伯特.胡克（本构定律奠基人） 

Hooke’s law, 107, 117, 133, 148, 184, 186胡克定律 

generalized, 93–96, 100, 104, 132一般胡克定律 

modulus of elasticity, 62–64, 67, 130弹性模量 

Hoop stress, 478周向应力 

Horizontal shear, 385水平剪切 

Horsepower (hp), 212马力 

Hydrostatic pressure, 97静水压力 

Hz. See Hertz  赫兹（频率单位） 

 

I 

IF/THEN/ELSE statements, 355（程序设计语言，如FORTRAN等的条件选择语法结构） 

Impact loading, 694, 716–718, 752冲击荷载 

Inertia. See Moments of inertia  惯性，参见惯性矩 

Influence coefficients, 732影响系数 

Integration  积分 

constants of, 558积分常数 

methods of, 628积分法 

Interaction formula, 676–677（压缩弯曲）交互法公式 

Interaction method, design of columns under an eccentric load, 676–677, 686偏心压杆交互设计

法 

Internal torques, 150, 163内力扭矩 

Isotropic materials, 63, 93, 113, 130各向同性材料 

 

J 

Joule (J), 695焦耳（能量单位） 

 

K 

Kinetic energy, 716动能 
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L 

Lamina, 63薄层 

Laminates, 105层状体 

Lateral strain, 93, 132横向应变 

Line of action, of loading, 113荷载作用线 

Load and Resistance Factor Design (LRFD), 33, 44, 341–343. See also Allowable load and 

allowable stress  荷载与抵抗因数设计法，参见许用荷载和许用应力 

Load distribution, direct determination of the elastic curve from, 559–560由荷载分布直接求解

梁弯曲挠曲线 

Loading diagram, modified, 357修正荷载图 

Loadings, See also Unloading  荷载，参见卸载 

axial, 9–13, 42–43, 52–139, 284–293, 308轴向荷载 

centric, 10, 42, 223, 270, 660–674, 686同轴荷载 

combined, 527–539, 613组合荷载 

concentrated, 316集中荷载 

dead, 33结构自重荷载 

distributed, 316, 613分布荷载 

eccentric, 223, 270–278, 284–293, 307–308, 649–660,675–683, 686偏心荷载 

general conditions of, 27–30, 44, 541一般荷载作用下 

impact, 694, 716–718, 752冲击荷载 

line of action of, 113荷载作用线 

multiaxial, 94–96, 132多轴荷载 

open-ended, 373开端荷载（常用于分布荷载，指一直延伸到杆件一端的分布荷载） 

redundant reaction, 584, 613多余约束支反力 

relation to shear, 329–330322  荷载与剪力关系 

repeated, 66–67, 130重复荷载 

statically equivalent, 114等效静载 

symmetric, 595–596, 623对称荷载 

torsional, 519扭转荷载 

transverse, 223, 316, 552–553, 618横向荷载 
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ultimate, 31, 33, 667荷载极限 

unknown, 79–80未知力 

unsymmetric, 414–426, 429, 605–606, 625–626不对称荷载 

visualizing, 234荷载可视化 

Longitudinal normal strain, 228纵向正应变 

Longitudinal shear 

on a beam element of arbitrary curved surface, 428任意曲面梁单元上的纵向剪切 

on a beam element of arbitrary shape, 399–400任意形状梁单元的纵向剪切 

Longitudinal stress, 478–479纵向应力 

Lower yield point, 60屈服下极限 

LRFD. See Load and resistance factor design  荷载和抵抗因数设计法 

 

M 

Macaulay, W.H., 354 

Macaulay’s brackets, 354Macaulay托架 

Macroscopic cracks or cavities, detected in a structural component, 471构件中的宏观裂纹或孔

隙 

Magnesium alloys, properties of, A14–A15镁合金性质 

Margin of safety, 31安全裕度 

Materials. See also Anisotropic materials: Brittle materials; Composite materials: Ductile 

materials; Elastomeric  材料，参见各向异性材料；脆性材料；复合材料；塑性材

料，弹性材料 

materials: Elastoplastic materials; Homogeneous  材料：弹塑性材料；一致性材料 

materials; Isotropic materials; Orthotropic materials  材料；各向同性材料；正交各向异性

材料 

bending of members made of several, 242–245, 306多材料组合杆件的弯曲 

determining ultimate strength of, 30–31强度极限的决定 

elastic versus plastic behavior of, 64–65, 130弹性与塑性力学行为 

Materials used in engineering, A12–A15工程实际中的材料 

aluminum, A12–A13铝 

cast iron, A12–A13铸铁 
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concrete, A14–A15混凝土 

copper, A12–A13铜 

cupronickel, A14–A15铜镍合金 

magnesium alloys, A14–A15镁合金 

Monel alloy 400, A14–A15蒙乃尔铜镍合金（一种镍、铜、铁、锰的合金） 

plastics, A14–A15塑料 

steel, A12–A13钢 

timber, A14–A15木材 

titanium, A14–A15钛 

Matrix, 63, 104基体 

Maximum absolute strain, 228最大绝对值应变 

Maximum absolute stress, 229最大绝对值应力 

Maximum deflection, 552–553, 607–608, 624, 694, 725, A28最大挠度 

Maximum deformation, 716最大变形 

Maximum-distortion-energy criterion, 439, 468–469, 694最大畸变能判据 

Maximum elastic moment, 224最大弹性弯矩 

Maximum elastic torque, 187, 213最大弹性扭矩 

Maximum elongation, 119最大伸长 

Maximum-normal-stress criterion, 440, 469–470最大正应力判据 

Maximum shearing strain, 491, 494最大切应变 

Maximum-shearing-stress criterion. 439, 445, 455–456,467–469, 505最大切应力判据 

Maximum stress, 716, 722, 725最大应力 

Maxwell, James Clerk, 734 

Maxwell’s reciprocal theorem, 734麦克斯韦尔互换定理 

Measurements of strain, strain rosette, 494–501, 506应变测定，应变花 

Members  杆件 

curved, 294–304, 308曲杆 

made of an elastoplastic material, 256–260弹塑性材料杆 

noncircular, 197–200, 214非圆形杆 

with a single plane of symmetry, 260–261单平面对称杆件 
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stability of, 8压杆稳定 

symmetric, 224–225对称杆 

thin-walled, 414–426, 429薄壁杆 

two-force, 4–6二力杆 

Membrane analogy, 199–200薄膜类比 

Methods  方法 

of integration, 628积分法 

of problem solution, 16–17, 43解题法 

of statics, review of, 4–6静力学方法回顾 

of superposition, 551, 580–582, 585–587, 621叠加法 

Microscopic cracks or cavities, detected in a structural component, 471 构件中探测到的微观裂

纹与孔隙 

Minimum shearing stresses, 150, 152最小切应力 

Mistakes, errors in, 17方法误差和方法错误 

Modulus  模量 

bulk, 55, 96–98, 132大块模量（体积弹性模量） 

of compression, 97大块模量（体积弹性模量） 

elastic section, 230, 259, 306弹性弯曲截面系数 

of elasticity, 54, 62–64, 130弹性模量、杨氏模量 

plastic section, 259塑性弯曲截面系数 

of resilience, 694, 697–698, 751回弹模量 

of rigidity, 55, 100, 105, 133刚度模量 

of rupture, 185, 212, 256断裂模量 

of toughness, 694, 697, 750–751断裂韧度 

Mohr, Otto, 452, 470 

Mohr's circle  莫尔圆 

application to the three-dimensional analysis of stress, 464–466在三维应力状态分析中的应

用 

creating, 454, 457–458, 480, 493莫尔圆绘制 

for plane strain, 440, 506平面应变的莫尔圆 

for plane stress, 440, 452–462, 489–491, 503, 506平面应力的莫尔圆 
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Mohr’s criterion, 440, 470–472, 505莫尔判据 

Moment-area theorems, 592–595, 610, 618, 621–622图乘法（面矩法） 

application to beams with unsymmetric loadings, 605–606, 625–626在非对称荷载弯曲梁中

的应用 

using with statically indeterminate beams, 609–617, 624在超静定结构中的应用 

Moments of areas, A2–A11面积矩 

centroid of a composite area, A4–A6复合截面的形心 

centroid of an area, A2–A4面积形心 

determination of the first moment, A4–A6一次矩求解 

determination of the moment of inertia of a composite area, A10–A11复合截面的惯性矩求

解 

first moment of an area, A2–A4面积一次矩 

parallel-axis theorem, A9–A10平行轴定理 

radius of gyration, A7–A9惯性半径 

second moment or moment of inertia of an area, A7–A9面积二次矩或惯性矩 

Moments of inertia, 235.. See also Bending moment centroidal, 223, 389, 395, 497  惯性矩，参

见弯矩中心 

centroidal, 236, 400, 407, 515形心轴惯性矩 

of a composite area, determining, A10–A11复合面积惯性矩求解 

polar, 165, A7极惯性矩 

Monel alloy 400, properties of, A14–A15蒙乃尔合金性质 

Multiaxial loading, 104多轴荷载 

generalized Hooke’s law, 94–96, 132一般胡克定律 

 

N 

National Council of Examiners for Engineering and Surveying. A29国家工程和勘察测试委员

会 

National Design Specification for Wood Construction. 666国家木结构设计标准 

Necking, 58–59颈化 

Neutral surface, 227–229, 295, 305中性面 
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Noncircular sections, 200非圆形截面 

Nonprismatic beams, 318, 361–369, 373非柱状梁 

beams of constant strength, 373等强度梁 

Normal strains, 487正应变 

under axial loading, 55–57, 129轴向荷载作用下的 

longitudinal, 228纵向正应变 

Normal stresses, 4, 9–11, 18, 20, 26, 42, 224, 317, 462, 528–530,532, 694, 723–724, 751.See also 

Maximum-normal stress criterion 正应力，参见最大正应力判据  

determination of, 14–15求解 

elastic strain energy for, 698弹性应变能 

Numerical accuracy, 17, 44数值精度 

 

O 

Oblique parallelepipeds, 98–99斜平行六面体 

Oblique plane, stresses on, 4, 44斜截面上的应力 

Offset method, for determination of yield strength, 60割线法确定屈服应力 

Open-ended loadings, equivalent, 373等效开端荷载 

Orthotropic materials, 55, 105正交各向异性材料 

Overhanging beams, 554外伸梁 

 

P 

Pa. See Pascals  帕斯卡（应力单位） 

Parallel-axis theorem, A9–A10平行轴定理 

Parallelepipeds  平行六面体 

oblique, 98–99斜平行六面体 

rectangular, 94矩形六面体 

Pascals (Pa), 7帕斯卡（应力单位） 

Percent elongation, a measure of ductility, 60百分比伸长率、材料的延展性指标 

Percent reduction in area, a measure of ductility, 60百分比面积收缩率、材料的延展性指标 

Permanent deformations, 224永久变形 

Permanent set, 64, 119, 130永久的 
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Permanent twist, 190–191, 193永久扭转 

Plane of symmetry, plastic deformations of members with a single, 260–261单平面对称杆件的

永久变形， 

Plane strain, 109平面应变 

Plane stress, 110, 706平面应力 

transformation of, 438, 486–488, 506平面应力变换 

Plastic deformations, 54–55, 64, 117–123, 130, 134, 224,255–256, 307, 404–414, 429塑性变形 

in circular shafts, 144, 184–186, 192, 212圆轴中的 

of members with a single plane of symmetry, 260–261单平面对称杆件中的 

modulus of rupture, 212断裂模量 

Plastic hinge, 405塑性铰链 

Plastic moment, 224, 264, 307塑性弯矩 

Plastic section modulus, 259塑性抗弯截面系数 

Plastic torque, 187, 213塑性扭矩 

Plastic versus elastic behavior of a material, 64–65, 130塑性与弹性行为 

Plastics, properties of, A14–A15塑料性质 

Poisson, Simeon Denis, 84 

Poisson’s ratio, 54–55, 93–94, 101, 132, 233泊松比 

Polar moments of inertia, 165, A7极贯性矩 

Power, 176功率 

Principal stresses, 439, 463, 503主应力 

in a beam, 515–517, 540梁中的 

under combined loadings, 527–539组合荷载作用下的 

computer problems, 545–547编程问题 

design of transmission shafts, 518–527, 541传动轴的设计 

under general loading conditions, 541一般受载条件下 

under a given loading, 512–547给定荷载作用下的 

introduction, 514概论 

maximum shearing stress, 443–451, 503最大切应力 

review problems, 542–544复习习题 
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summary, 540–541小结 

Principles and Practice of Engineering, A29工程原理与实践 

Problem solution, method of, 16–17, 43解题方法 

Professional Engineer, licensing as, A29职业工程师执照授权 

Properties  性质 

of rolled-steel shapes, 520–521, A16–A27轧钢的性质 

of selected materials used in engineering, A12–A15工程实际中部分材料的性质 

Proportional limit, 62, 130比例极限 

Pure bending, 220–313纯弯曲 

computer problems, 312–313编程问题 

of curved members, 294–304, 308曲梁 

deformations in a symmetric member, 226–228对称纯弯曲变形 

deformations in a transverse cross section, 233–241, 306横截面内的变形 

eccentric axial loading in a plane of symmetry, 270–278, 307对称平面内的偏心加载 

general case of eccentric axial loading, 284–293, 308偏心加载一般状况 

introduction, 222–224概论 

members made of an elastoplastic material, 256–260弹塑性杆件 

of members made of several materials, 242–245, 306多种材料组合杆件 

plastic deformations, 255–256, 260, 307塑性变形 

residual stresses, 261–269残余应力 

review problems, 309–311复习习题 

stress concentrations, 246–254, 306应力集中 

stresses and deformations in the elastic range, 229–232, 305弹性范围内的应力和变形 

summary, 305–308小结 

symmetric member in, 224–225纯弯曲中的对称杆件 

unsymmetric, 279–283, 308不对称弯曲 

 

R 

Radius of curvature, 224, 235, 263曲率半径 

permanent, 265–266永久的 
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Radius of gyration, A7–A9惯性半径 

Rectangular beams, narrow, distribution of stresses in, 390–399, 428细长矩形梁中的应力分布 

Rectangular cross section bars, torsion of, 198–199, 214矩形截面杆的扭转 

Rectangular parallelepipeds, 94矩形立面体 

Redundant reaction loading, 584, 613多余约束荷载 

Redundant reactions, 79多余支反力 

Reference tangent, 595, 600–601, 605–606, 611–612, 623参考切线 

Relative displacement, 69相对位移 

Repeated loadings, fatigue from, 66–67, 130重复加载引起的疲劳效应 

Residual stresses, 55, 121–123, 134, 224, 261–269残余应力 

in circular shafts, 144, 189–193, 212, 214圆轴中的 

Resilience, modulus of, 694, 697–698, 751回弹模量 

Resistance factor, 667.. See also Load and resistance factor design  抵抗因数，参见稳定因数设

计法 

Review problems  复习习题 

analysis and design of beams for bending, 374–377弯曲梁的分析设计 

axial loading, 135–137轴向加载 

columns, 687–689压杆 

concept of stress, 45–48应力概念 

deflection of beams, 625–626梁的挠曲 

energy methods, 754–756能量方法 

principal stresses under a given loading, 542–544一定荷载作用下的主应力 

pure bending, 309–311纯弯曲 

shearing stresses in beams and thin-walled members, 427–433梁和薄壁杆件中的切应力 

torsion, 215–217扭曲 

transformations of stress and strain, 507–509应力应变变换 

Rigid-body rotation, 99刚体转动 

Rigidity  刚度 

flexural, 554, 596, 619弯曲刚度 

modulus of, 55, 100, 105, 133抗弯刚度 
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Rolled-steel shapes, A16–A27轧钢 

American standard channels, A22–A23美国标准槽钢 

American standard shapes, A20–A21美国标准型钢 

angles, A24–A27角钢 

wide-flange shapes, A16–A19宽翼缘型钢（W钢） 

Rotation,  

rigid-body, 99刚体转动 

speed of, 176旋转速度 

Rupture, modulus of, 185, 212, 256断裂模量 

 

S 

Safety factor. See Factor of safety: Margin of safety  安全因数，安全裕度 

Saint-Venant, Adhémar Barré de, 114  

Saint-Venant’s principle, 113–115, 134, 147–148, 234, 284, 391,517, 528, 552圣维南原理 

Secant formula, 632, 649–660, 685–686割线公式 

Second moment, of areas, A7–A9截面二次矩（惯性矩） 

Second moment-area theorem, 551, 594, 598–601, 622第二图乘定理（图乘法） 

Shafts,  

axis of, 148轴线 

on failure, 185轴的失效 

statically indeterminate, 163–167, 211超静定轴 

Shape factor, 259形状因数 

Shear  剪切 

double, 13双剪切 

horizontal, 385水平剪切 

relation to bending moment, 330–335剪力与弯矩关系 

relation to load, 329–330剪力与荷载关系 

single, 13, 43单剪切 

Shear center, 384, 404, 414–426, 429剪力中心 

equivalent force-couple system at, 419等效主矢和主矩 

Shear diagrams, 319–328, 333–335, 342–343, 370–371剪力图 
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Shear flow, 201, 383, 385, 403, 428剪（应）力流 

Shearing strains, 98–101, 133, 487切应变 

distribution of, 143–144, 147–148剪力分布 

Shearing stresses, 4, 11–13, 18, 29–30, 43, 317, 392–393, 418,724. See also Maximum-shearing-

stress  criterion切应力，参见最大切应力标准 

allowable, 156–158, 167许用切应力 

average, 18, 43, 386, 428平均切应力 

in beams, 386–389, 428梁中的 

in a circular shaft, 148–149圆轴中的 

components of, 29切应力分量 

computer problems, 434–435编程问题 

determination of, 15–16, 386–387, 428切应力求解 

within the elastic range, 210弹性范围内的切应力 

elastic strain energy for, 701–703, 751由切应力产生的弹性应变能 

in flanges, 418翼缘中的切应力 

on the horizontal face of a beam element, 384–386, 427梁水平面上的切应力 

introduction, 382–384概论 

longitudinal, 

on a beam element of arbitrary curved surface, 428任意弯曲纵向面上的切应力 

on a beam element of arbitrary shape, 399–400任意形状梁纵向面上的切应力 

minimum, 150, 152最小切应力 

in a narrow rectangular beam, 390–399, 428细长矩形梁 

plastic deformations, 404–414, 429塑性变形 

review problems, 427–433复习问题 

summary, 427–429小结 

in thin-walled members, 401–404, 429薄壁杆件 

unsymmetric loading of thin-walled members, 414–426, 429薄壁杆件的非对称受载 

in webs, 418腹板中的切应力 

Shearing stresses in beams and thin-walled members, 380–435梁和薄壁杆件中的切应力 

Simple structures, analysis and design of, 14–16简单结构的分析和设计 

Single shear, 13, 43单剪切 
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Singularity functions, 318, 551奇异函数 

application to computer programming, 355在计算机编程中的运用 

equivalent open-ended loadings, 373等效开端荷载 

step function, 372阶跃函数 

using to determine shear and bending moment in a beam. 350–361, 372–373运用奇异函数法

求解弯曲梁中的剪力和弯矩 

using to determine the slope and deflection of a beam, 571–580, 620–621运用奇异函数法求

解弯曲梁中的转角和挠度 

Slenderness ratio, 637, 667, 685细长比（柔度） 

Slip, 64滑移 

Speed of rotation, 176旋转速度 

Spherical thin-walled pressure vessels, stresses in, 505球形薄壁压力容器中的应力 

Stability of members, 8杆件稳定性 

Stability of structures, in columns, 632–635压杆稳定 

Standard beam (S-beam), 231, 388标准梁 

Standard shape steel beams (S shapes), properties of, A20–A21标准型钢（S钢） 

properties of, A20–A21性质 

Standard shape steel channels (C shapes), 218, 378  标准型钢（C钢） 

properties of, A22–A23性质 

Statically determinate problems, 317, 370, 554静定问题 

Statically equivalent loadings, 114等效静载 

Statically indeterminate problems, 54, 78–81, 131, 225, 317,550–552超静定问题 

beams, 561–571, 620梁 

distribution of stresses, 10应力分布 

to the first degree, 562, 610, 620–621一次超静定 

to the second degree, 562, 610, 620二次超静定 

shafts, 143–144, 163–167, 210–211轴 

superposition method, 79–81叠加法 

use of moment-area theorems with, 609–617, 624图乘（图乘）法求解超静定问题 

Statically indeterminate structures, energy methods for, 740–749, 753能量法求解超静定问题 
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Statics, 86–87静力学 

equations of, 152静力学方程 

review of methods, 4–6静力学方法复习 

Steel. See also Rolled-steel shapes; Structural steel  钢，轧钢，结构钢 

properties of, 58, 129, A12–A13钢的性质 

stresses in, 63, 248–249钢杆件、结构中的应力 

Step function (STP), 352, 372阶跃函数 

Strain energy, 708, 716, 720, 726应变能 

under axial loading, 699–700, 751轴向荷载产生的应变能 

in bending, 700–701, 751弯曲应变能 

and energy methods, 694–696, 750能量方法 

for a general state of stress, 704–715, 752一般应力状态下的应变能 

in torsion, 701–702, 751扭转应变能 

under transverse loading, 703横向荷载产生的应变能 

Strain-energy density, 694, 696–698, 707应变能密度 

energy methods, 696–698, 750能量法 

Strain gages, 440应变规（计） 

Strain hardening, 64应变增强 

Strain rosette, 440, 494–501, 506应变花 

Strains. See also Stress and strain distribution under axial loading; Stress-strain relationships: 

True stress and true strain  应变，参见拉压应力应变分布；应力应变关系；实际应力

和实际应变 

analysis of, 113应变分析 

distribution of, 187应变分布 

engineering, 62工程应变 

lateral, 93, 132横向应变 

normal, under axial loading, 55–57, 129拉压正应变 

plane, 109平面应变 

thermal, 82, 131热应变 

three-dimensional analysis of, 491–494三维应变分析 
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Strength. See also Ultimate strength of a material  强度，参见材料强度极限 

breaking, 59断裂应力 

constant, 319, 362, 373等常强度 

yield, 707屈服强度 

Stress and strain distribution under axial loading, 52–139拉压应力应变分布 

deformations under, 67–71, 101–103, 130拉压变形 

dilatation, 132体应变 

elastic versus plastic behavior of a material, 64–65, 130弹性与塑性力学行为 

Hooke’s law, 62–64, 67, 130胡克定律 

introduction, 54–55概论 

modulus of rigidity, 133刚度模量 

94–96, 132多轴受载 

normal strain under, 55–57, 129拉压正应变 

plastic deformations, 117–121, 134塑性变形 

Poisson’s ratio, 93–94, 101, 132泊松比 

problems involving temperature changes, 82–87, 131与温差相关问题 

repeated loadings, fatigue, 66–67, 130重复加载，疲劳应力 

residual stresses, 121–123, 134残余应力 

review problems, 135–137复习问题 

under Saint-Venant’s principle, 113–115, 134基于圣维南原理的 

shearing strain, 98–101, 133切应变 

statically indeterminate problems, 78–81, 131超静定问题 

summary, 129–134小结 

true stress and true strain, 61–62实际应力和应变 

Stress concentration factor, 115–116应力集中系数 

Stress concentrations, 55, 134, 224, 246–254, 306应力集中 

in circular shafts, 179–180, 212圆轴中的应力集中 

Stress-strain relationships, 184–185. See also True stress and true strain  应力应变关系，实际应

力和应变 

diagrams of, 54, 56–61, 129, 186, 716应力应变关系图 
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for fiber-reinforced composite materials, 103–107, 133纤维增强复合材料的应力应变关系 

nonlinear, diagrams of, 185, 189非线性应力应变图 

Stress trajectories, 517应力轨迹 

Stresses. See also Allowable load and allowable stress; Distribution of stresses; Principal stresses; 

Shearing stresses  应力，参见许用荷载和许用应力；应力分布；主应力；切应力 

analysis and design, 8分析和设计 

application to the analysis and design of simple  structures, 14–16简单结构的切应力分析与

设计 

average value of, 9, 42平均值 

bearing, 4, 13, 16, 43挤压 

under combined loadings, 527–539组合荷载作用下的 

computing, 17计算 

concept of, 2–51概念 

critical, 636临界应力 

design considerations, 30–35设计考虑 

determination of, 113应力求解 

due to bending, 419弯曲应力 

due to twisting, 419扭转应力 

in the elastic range, 148–153, 210–211弹性范围内的应力 

engineering, 61工程应力 

flexural, 230弯曲应力 

under general loading conditions, 44, 541一般荷载条件下的应力 

general state of, 462–463, 504, 694一般应力状态 

hoop, 478轴向应力 

introduction, 4概论 

longitudinal, 478–479纵向的 

maximum, 716, 722, 725最大 

in the members of a structure, 7构件 

method of problem solution, 16–17, 43解题方法 

normal, 4, 9–11, 18, 20, 26, 42, 317, 462, 528–530, 532, 694,723–724, 751正应力 
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numerical accuracy, 17, 44数值精度 

on an oblique plane under axial loading, 26–27, 44拉压杆斜截面上的应力 

plane, 110, 438, 486–488, 506, 706平面应力 

residual, 121–123, 134, 189–193, 214, 261–269残余切应力 

review of methods of statics, 4–6静力学基本方法回顾 

review problems, 45–48复习问题 

in a shaft, 144–145圆轴中的切应力 

in steel, 248–249钢材中的 

summary, 42–44小结 

in thin-walled pressure vessels, 478–485薄壁压力容器中的切应力 

uniaxial, 227单轴切应力 

Stresses and deformations in the elastic range, 229–232, 305弹性范围内的应力与变形 

elastic flexure formula, 305弹性弯曲应力公式 

Structural steel  结构钢（建筑用钢） 

allowable stress design, for columns under a centric load, 662–664同轴荷载作用下的压杆

许用应力设计法 

load and resistance factor design, for columns under a centric load, 667–669同轴荷载作用下

的压杆稳定因数设计法 

Superposition  叠加 

application to statically indeterminate beams, 582–592, 621在超静定结构中的应用 

method of, 79–81, 273, 300, 422, 551, 621叠加法 

principle of, 95叠加原理 

Symmetric loadings, cantilever beams and beams with, 595–596, 623悬臂梁及对称受载梁 

Symmetric members, in pure bending of, 224–228, 305对称纯弯曲 

Symmetry  对称 

axis of, A3对称轴 

center of, 421, A3对称中心 

 

T 

Tangential deviation, 594切向偏离 
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Temperature changes, problems involving, 82–87, 131涉及温度改变的问题 

Tensile test, 57拉伸试验 

Tension, 227拉伸 

Thermal expansion, coefficient of, 82, 131热膨胀系数 

Thermal strain, 82, 131热应变 

Thin-walled hollow shafts, 200–203, 214薄壁筒 

Thin-walled pressure vessels, 440, 505薄壁压力容器 

Three-dimensional analysis of strain, 491–494三维应变分析 

Three-dimensional state of stress, 439三维应力状态 

Timber, properties of, A14–A15木材性质 

Titanium, properties of, A14–A15钛性质 

Torques, 142.. See also Elastic torque; Plastic torque  扭矩，弹性扭矩；塑性扭矩 

internal, 150, 163内力扭矩 

largest permissible, 150最大许可扭矩 

maximum permissible, 166最大许可扭矩 

Torsion, 140–219扭转 

of bars of rectangular cross section, 214矩形截面杆件的扭转 

computer problems, 218–219编程问题 

introduction, 142–144扭转概论 

modulus of rupture in, 185扭转变形的断裂模量 

of noncircular members, 197–200, 214非圆形截面杆的扭转 

plastic deformations in circular shafts, 184–186, 212圆轴扭转中的塑性变形 

review problems, 215–217复习问题 

summary, 210–214小结 

Torsion testing machine, 159扭转试验机 

Torsional loading, 519扭转加载 

Total work, 695总功 

Toughness, modulus of, 694, 697, 750–751韧度模量 

Transformations of stress and strain, 436–511应力应变变换 
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application of Mohr's circle to the three-dimensional analysis of stress. 464–466莫尔圆在三

维应力分析中的应用 

computer problems, 510–511编程问题 

fracture criteria for brittle materials under plane stress, 469–477, 505平面应力状态下脆性材

料的断裂判据 

general state of stress, 462–463, 504一般应力状态 

introduction, 438–440概论 

maximum shearing stress, 443–451, 503最大切应力 

measurements of strain, 494–501, 506应变测量 

Mohr’s circle for plane stress, 452–462, 489–491,503, 506平面应力状态的莫尔圆 

of plane stress, 440–442, 486–488, 502, 506平面应力 

principal stresses, 503主应力 

review problems, 507–509复习问题 

stresses in thin-walled pressure vessels, 478–485薄壁压力容器中的应力 

summary, 502–506小结 

three-dimensional analysis of strain, 491–494三维应变分析 

yield criteria for ductile materials under plane stress, 467–469, 504平面应力状态下塑性材

料的屈服判据 

Transformed sections, drawing, 224（单一材料的）等效截面图 

Transmission shafts, 142传动轴 

design considerations of, 211设计考虑因素 

design of, 134  设计 

Transverse cross section, deformations in, 233–241, 306横截面内的变形 

Transverse loading, 223, 316横向荷载 

deformations of a beam under, 43, 552–553, 618横向荷载作用下梁的变形 

Tresca, Henri Edouard, 468 

Tresca’s hexagon, 468特雷斯卡六边形 

True stress and true strain, 61–62实际应力和实际应变 

Twisting. See also Angle of twist; Permanent twist; stresses due to, 419, 531扭转，参见扭转

角，永久扭转，扭转应力 
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Two-force members, 4–6 二力杆  

 

U 

Ultimate loads, 31, 33, 667极限荷载 

Ultimate strength of a material, 4, 59材料极限强度 

determination of, 30–31, 44决定 

Unequal-leg angle steel, A26–A27不等边角钢 

Uniaxial stress, 227单轴应力 

Unknown forces, 43未知力 

Unknown loads, 79–80未知荷载 

Unloading, 123卸载 

elastic, 193弹性卸载 

Unsymmetric bending, 224, 279–283, 308不对称弯曲 

Unsymmetric loadings  不对称荷载 

combined stresses, 419组合应力 

distribution of stresses over the section, 418–419截面应力分布 

equivalent force-couple system at shear center, 419剪力中心的等效主矢和主矩 

shear center, 414–426, 429剪力中心 

shearing stresses in flanges, 418翼缘中的切应力 

shearing stresses in webs, 418腹板中的切应力 

stresses due to bending, 419弯曲应力 

stresses due to twisting, 419扭转应力 

of thin-walled members, 414–426薄壁杆件 

Upper yield point, 60上屈服点 

 

V 

von Mises, Richard, 468 

von Mises criterion, 468米泽斯屈服判据 

 

W 

Watts (W), 212 
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Wide-flange beam (W-beam), 231, 388宽翼缘梁 

Wide-flange shaped steel (W shapes), properties of, A16–A19宽翼缘型钢（W钢）性质 

Winkler, E., 285 

Wood. See also Timber  木材 

design of columns under a centric load, 665–667同轴荷载作用下的压杆设计 

maximum stress in, 248最大应力 

Work  功 

elementary, 695初等的 

total, 695总功 

Work and energy  功与能 

principle of, 725–726功能互等原理 

under several loads, 732–734多荷载作用下的 

under a single load, 719–722, 752–753单载作用下的 

Working load, 31许用荷载 

 

Y 

Yield criteria for ductile materials under plane stress, 439,467–469, 504平面应力状态下的塑性

材料屈服判据 

maximum-distortion-energy criterion, 468–469最大畸变能判据 

maximum-shearing-stress criterion, 467–469最大切应力判据 

Yield points, upper and lower, 60屈服点，上界和下界 

Yield strength, 58–60, 129, 707屈服应力 

determination by offset method, 60割线（0.2%应变偏移）法确定屈服强度 

Yielding, 32屈服 

Young, Thomas, 62 

Young’s modulus, 62杨氏模量 


